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I. INTRODUCTION.

The Alpha Microsystem AM—300 SIX Part Serial Input/Output
Board has been designed to provide aix programmable RS—232
I/O ports on a single printed circuit card.

The following is a summary of the AM—300 capability:

— S—100 bus compatible

— 6 fully programmable RS—232 I/O ports

— 16 s&1ectable baud rates for each I/O port under software
control (Max rate = 19,200 baud)

— Synchronous and asynchronous operating modes for each
port utilizing versatile Western Digital Corporation
Asynchronous Synchronous Receiver/Transmitter uC16718)

— s CPU I/O ports utilized for data arid control

— Multiple level interrupt compatibility

II. INSTALLATION INSTRUCTIONS.

A. AM—300 Board Options

1. I/O port address setting. Five cpu I/O ports are

required by the AM—300. These I/O ports are
defined in Tables I and II. The I/O port address

is jumper settable in blocks of eight. Figure 1

illustrates the procedure for setting this

address.

2. Vectored interrupt jumper setting. Each AM—300
board requires a separate vectored interrupt.
Figure 2 illustrates the procedure for setting up
the interrupt vector.

3. clear to send (CTS) jumper option (Rev c or later
• boards only) . Each RS—232 channel may be

configured so that CTS is always asserted, or is

cqntrolled ext,ernally by the peripheral to which
it is attached. Figure 3 illustrates these

• jumpers.
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B. Cpu Juniper Modifications

1. AM—lOU Cpu. If the system is an AM—lOU, vector
interrupt jumpers for second and third At4300
boards (VIG and V17) must be installed on CPU
board No. 2. See Figure 4 for jumper placement.
Note that no jumpers are required if only one
AM—300 is installed in the system.

2. AM—lOO/T CPU. No modifications required.

C. AM—300 Board Installation

1. Install the At4—300 board into the closest
available slot to the rear of the chassis.

2. Locate the three cables (DWB—l000l—Ol) that
accompanied the board and install the panel mount
connectors into the CPU chassis rear panel using
the hardware provided.

3. Install the edge connectors onto the AM—300 board
edge fingers, keeping pin 1 on each connector
toward the regulator end of the board. Note that
the channel numbers on the AM—300 board will be as
follows:

Edge Connector #1 115—232 Conn # Channel #

32 1 1

2 2

33 1 3

2 4

34 1 5

2 6

III. CPU I/O PORT DEFINITIONS.

Five CPU I/O ports are required by the AM—300. These are
summarized in Tables I and II.
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Note that the first four I/O addresses are contained in
the Western Digital Corporation 11C16718 ASTRO. See the
data sheet on the chip for a detaildd explanation of the
register contents.

In addition to the registers contained in the UC1671B,
there are three other functions that must be considered:

A. MUX Control Register

See Table II for description of control bits.

B. Baud Rate Programming

The baud rate for a given serial I/O channel can be
programmed as follows:

1. Set up the MUX Control Resister with bit 3 set to
a "l' and bits 0—2 set to address the appropriate
channel.

2. Write to port XO with bits 0—3 used to select the
appropriate baud rate. The Western Digital Dual
Baud Rate Clock Generator (BRl94lL) is utilized to
provide the programmable baud rates. See the
BR1941L spec sheet for detailed baud rate codes.

C. Interrupt Programming

Interrupts than be enabled by setting bit 4 of the MUX
Control Register to a "1°. Once set, any of the six
channels can generate an interrupt to the CPU. A
single line interrupt is used for all channels. To
determine which channel has generated an interrupt,
the following sequence must be programmed.

1. After receiving the interrupt, set up the MUX
Control Register with bit 5 set on a "1" and bits
0—3 set to a "0".

2. Read port X0. The AM—300 will return the address
of the channel that has generated the interrupt
according to the following format:
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Bit 7
Bit 6
Bit 5 Interrupting
Bit 4 channel Number
Bit 3 LSB

Bit 2 1 = Read Interrupt
0 = Write Interrupt

The channels have been prioritized such that I/O
channel 1 has the highest priority and I/O channel
6 has the lowest.

IV. RS—232 INTERFACE.

Three edge connectors are provided at the top of the
AM—300 to allow connection to RS—232 compatible
peripherals. Each connector contains interface signals
for two I/O channels. The following RS—232 signals are
provided:

Inputs: 1. SB Received Data

2. CB clear to Send

3. cc Data Set Ready

4. CF Carrier Detector

Outputs: 1. CD Data Terminal Ready

2. BA Transmitted Data

3. CA Request to Send

4. Misc Miscellaneous

Figure 5 illustrates the standard cable configuration.
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I/O BASE
AM—300 I/O BASE ADDRESS

AM—300 I/O BASE ADDRESS IS :D8

AM—300 I/O Port Address

SHORTING BLOCK POSITIONS

(ALL TO "l"S SIDE)

Board Rev C And Later
Figure 1
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STANDARD

2ND

3RD

ADDRESS IS :F8 (SHOWN)

IS :E8

JUMPER

FOR

JUMPER

FOR

TO GND

if 0
TO +5V
ft U

Jumper Setting (Board Rev A & B)

DARK SQUARES INDICATE
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EXTERNAL POSITION CE).

INTERNAL POSITION (I) ALWAYS

ASSERTS CTS

AM—300 CTS Jumper Options (Rev C And Later Boards Only)

Figure 3
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o JUMPER OPTION ON REV. C AND LATER
ARE HARDWIRED TO "E" POSITION.

AM—300 Cabling

I I

I I

I I

Configuration

RCVD LINE SIC DETECT
TO TERMINAL

OSR TO TEVMINAL

CTS TO TERMINAL

OUTPUT DATA
TO TERMINAL

Figure 5
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DTR1

AM-300 RS-232 CABLE
— AM-3d CABLE r

TX01

rrn ' RCVD LINE 51G. DETEcT8 To TERMINAL
TO TERMINAL

MISC1

-O5kTS TO TERMINAL
I I

RTS1

OUTPUT DATA
TO TERMINAL

'it

TRANS DATA FROM
2 TERMINAL

.—°2O' DTR FROM TEVIINAL

SIG. GND

bCD1

RXD

CTS1

DSR1

+SV

DIR2

TXD2

MISC

RxD2

CTS2Dj-i
D5R2

C——-'
.X—03

,O6
051

J2

TRANS DATA FROM
TERMINAL

DIR FROM TERMINAL

-1-07 I SIG.GND
L - -J

BOARDS ONLY, REV. A AND B BOARDS



Table 1. I/O Port Definitions

I/O Port
Address Input Output Comments

XO Control Register 1 Control Register 1 See UCl67lB spec

Xl Control Register 2 Control Register 2 See UC167lB spec

X2 SYN and DLE Register Status Register See UC1671B spec

X3 Receiver Holding Register Transmitter Holding Register See UCl67lB spec

X4 MUX Control Register See Table II

the base I/O port address (shown as 0) is jumper selectable to any block
of eight I/O addresses.

232

var: QJ
DWS—0Q300—00 Rev BOO 11 ot' 29



Table II. MUX Control Register (X4)

Bit Function Comments

U Multiplex Control Bit 0 3 bit code addresse the appropriate RS—232 channel.
Legal addresses are 1—6.

1 Multiplex Control Bit 1

2 Multiplex Control Bit 2

3 Program Baud Rate Set to "1" to program addressed channel's baud rate.
Set to "0" to program addressed channel's ASTRO.

4 Interrupt Enable

32. Read Interrupt Set to "1" to enable reading of interrupt vector.

DWS—00300—00 Rev BOO 12 of 29



WESTERN DIGITALC CR P 0 P4 T / ON

BR1941 Dual Baud Rate Clock

FEATURES

• 16 SELECTABLE BAUD RATE CLOCK
FREQUENCIES

• DUAL SELECTABLE 16 X CLOCK OUTPUTS
FOR FULL DUPLEX OPERATIONS

• OPERATES WITH CRYSTAL OSCILLATOR OR
EXTERNALLY GENERATED FREQUENCY
INPUT

• ROM MASKABLE FOR NON-STANDARD FRE-
QUENCY SELECTIONS

• DIRECT UART/USRI AND TTL
COMPATIBILITY

• OUTPUTS A 50% DUTY CYCLE CLOCK WITH
0.01% ACCURACY

• 18 PIN CERAMIC DIP PACKAGE

• S DIFFERENT FREQUENCY/DIVISOR PAIRS
AVAILABLE

GENERAL DESCRIPTION

The BR1941 is a combination Baud Rate Clock Gen-
erator and Programmthble Divider. It is manufactured in
N-channel MOS using silicon gate technology. This de-
vice is capable of generating 16 externally selected
clock rates whose frequency is determined by either a
single crystal or an externally generated input clock. The
BR 1941 is a programmable counter capable of gener-
ating a division from 2 to (2—1).
The BR1 941 is available programmed with the most
used frequencies in data communication. Each fre-
quency is selectable by strobing or hard wiring each of
the two sets of four Rate Select inputs. Other frequen-
des/division rates can be generated by reprogramming
the internal ROM coding through a MOS mask change.
Additionally, further clock division may be accomplished
through cascading of devices. The frequency output is
led into the XTAL/EXT input on a subsequent device.

The BR1941 can be driven by an external crystal or by
TTL logic. All pins are TTL compatible.

I'-
ci,

C,
D

XTAL/EXT 2

TA

Ta

Tc

T0

STT

OND

NC

XTALIEXI 1

+ By

Rc

SIR

12V

INTERNALLY RONDED. DO NOT CONNECT
ANYTI-4ING TO THIS PIN,

PIN CONNECTIONS Sf1941 SLOCK DIAGRAM
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PIN DESCRIPTION

PIN NUMBER SYMBOL I NAME FUNCTION
1 XTAL/EXT I Crystal or

External Input 1
This input receives one pin of the crystal package or
or one polarity of the external input.

2 Vcc Power Supply +5 volt Supply
3 fR Receiver Output

Frequency
This output runs at a frequency selected by the
Receiver Address inputs.

4-7 R, R, AC, RD Receiver Address The logic level on these inputs as shown in Table 1,
selects the receiver output frequency, f.

8 5Th Strobe-Receiver
Address

A high-level input strobe loads the receiver address
(PA, Re, c, AD) into the receiver address register
This input may be strobed or hard wired to +SV.

9 VL Power Supply ÷12 volt Supply
10 NC No Connection Internally bonded-Do not connect anything to this pin.

!

GND Ground Ground
12 STT Strobe-Transmitter

Address
A high-level input strobe loads the transmitter address
crA, TB, TC, To) into the transmitter address register.
This input may be strobed or hard wired to +5V.

13-16 T0, Tc, TB, TA Transmitter
Address

The logic level on these inputs, as shown in Table 1,
selects the transmitter output frequency, 1T•

17 T Transmitter Out-
put Frequency

This output runs at a frequency selected by the
Transmitter Address inputs.

18 XTAL/EXT 2 Crystal or
External Input 2

This input receives the other pin of the crystal pack-
age or the other polarity of the external input.

CONTROL TIMING CRYSTAL/CLOCK OPTIONS
14 of 29
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MAXIMUM RATINGS
Operating Temperature Range 0°C to +70°C

Positive Voltage on any Pin, with respect to ground +20.OV

Negative Voltage on any Pin, with respect to ground —0.3V

Storage Temperature -65°C to +isg°c
Lead Temperature (Soldering, 10 sec.) +325° C

*Stress abo'e those hsted may cause permanent damage to the device. This is astress
rating only and Functional Operation of the device at these or at any other cond Won
above those indicated in the operational sections of this specification are not implied.

ELECTRICAL CHARACTERISTICS
(TA = 0°C to 70°C, CC = +5V ±5%, V00 +12V ± 5%, unless otherwise noted)

PARAMETER MIN TYP MAX UNIT COMMENTS

DC CHARACTERISTICS
INPUT VOLTAGE LEVELS .

Low-level, VIL 0.8 V excluding XTAL inputs
High-level, VIN Vcc-1.5 Vcc V

OUTPUT VOLTAGE LEVELS
Low-level, VOL
High-level, VOM Vccr-1.5 4.0

0.4 V
V

10L 32 mA
10H = 100 pA

.

INPUT CURRENT
Low-level, 11L 0.3 mA VIN OND, excluding XTAL inputs

INPUT CAPACITANCE
All inputs, CIN 5 10 pf Vp.j GNO, excluding XTAL inputs

EXT INPUT LOAD 4

POWER SUPPLY CURRENT

ICC
IOU

20
20

AC CHARACTERISTICS TA = +25°C

CLOCK FREQUENCY 5.0688 MHz XTAL, EXT

PULSE WIDTH (Tpw)
Clock
Receiver strobe
Transmitter strobe

150
150

DC
DC

ns
ns

so* Duty Cycle t 10%
See Note 1
SesNcitet

INPI.JT SET-UP TIME (TsET
Address UP)

50
•

na see Note I

.

OUTPUT HOLD TIME(THOLD)
Address

50 ne
.

NOTE 1: Input set-up time can be decreased to >0 ns by increasing the minimum strobe width by 50 ns to a
total of 200 ns.
All inputs except XTAL/EXT have internal pull-up resistors.
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OPERATION

Standard Frequencies
Choose a Transmitter and receiver frequency from
the table below. Program the corresponding
address into TA-TO and RA-RO respectively using
200 psec minimum strobe pulses or by hard wiring
the strobe and address inputs.
Non-Standard Freguencles

To accomplish non-standard frequencies do one of
the following:
1. Choose a crystal that when divided by the

6R1941 generates the desired frequency.
2. Cascade devices by using the frequency out-

puts as an input to the XTAL/EXT inputs of the
subsequent BR1941.

3. Consult the factory for possible changes via
ROM mask reprogamming.

TABLE 1. CRYSTAL FREQUENCY = 5.0688MHZ

Trans
— .

D

mit/Roe
ddros
C B

s/VS

A
Baud
Rate

Theoretical
Frequency
16X Clock

Actual
Frequency
16* CtocK

Percent
Error

Duty
Cycle

% Divtsor

o a 0 0 50 0.BKH2 0.Bt(tlz — SO/SO 6336
0 0 0 I 75 1.2 1,2 '— 50/50 4224
o o I 0 110 1.76 1.16 — 50/50 2880
0 0 1 I 134.5 2.152 2.1523 0.016 50/50 2355
o i 0 0 150 2.4 ad — 50/50 2112
0 1 0 I 300 4.8 4.6 — 50/50 1058
0 I 1 0 600 9.6 9.8 — 50/50 528
0 1 I 1 1200 19.2 19.2 — 50/50 264
I 0 0 0 1800 28.8 28,8 — 50/50 178
I 0 0 I 2000 32.0 32.081 0,253 50/50 150
1 0 I 0 2400 38.4 38.4 — 50/50 *32

1 0 I 1 3600 576 57.8 — 50/50 88
I I 0 0 4800 76.8 76,83 — 50/50 66
1 I 0 I 7200 115.2 115,2 — 50/50 44
I I I 0 9600 153.6 155.6 — 48/52 33
I I I 1 19.200 307.2 316.8 3,125 50/50 16

BR1941-00

TABLE 2. CRYSTAL FREQUENCY 5.0688MHZ

TransmrtjRere,se Yr eoreuc SI Actual Outs

D

Address
C B A

Baud
Rate

Frnouerrcv
Ill Clock

F.eQuenc
32* Ctocu

Pe:ctnt
Iriot

Curie
"e ft V/SOt

0 0 0 0 50 16Khz 161*/a .-. 50/50 3t68'
0 0 0 I 75 2,4 24 "- 50(50 2tt2
0 0 t 0 lID 3.52 352 .— 50/50 1440
0 0 I t 345 4304 4303 .026 50(50 178
0 I 0 0 (50 48 48 .- 50(50 '054
0 I 0 t 200 64 64 50(53 792
0 I t 0 300 6 98 — 50/50 528
0 t t I 800 192 192 — 50(50 284
1 0 0 0 (200 384 384 '— 50(50 132
I 0 0 t 800 576 578 — 50(50 88
t

1

0
0

I

1

0
I

2400
3800

768
115,2

768
1t5.2

—
-.'

0l50
50/50

66
44

t I 0 0 4800 53,6 1536 —' . 33
I t 0 1 7200 230,4 2304 —- 50/50 22
S I I 0 9600 3072 39816 3941 ' U
I t t, I (9,200 6144 6336 3 25 50/50 8

•wlieii lI/i 't,iiy,ri'it /5 I//it i,.ft'lF( iru'',,/i/s h/l".,.Itl''

Sf194 I-OS

TABLE 4. CRYSTAL FREQUENCY = 4.2130 MHZ

Trans
— A

0

mit/fec9r
C 8

elve
.

A
Baud
Rate

Theoretical
Frequency
l6XCtock

Actual
Frequency
16XCt0ck

Percent
Erlor

Duty
Cycle

% Div/so,

1 0 0 0 50 0,8 0.80004 .005 50/50 5268
0 0 0 I 75 1.2 1.19995 .004 53/50 3511
0 I 0 110 1.76 1.759828 .0097 50/50 2394
0 1 I 134.5 2.152 2.1517 .014 53/50 1958
0 1 0 0 150 2.4 2.40059 .025 50/50 1755
0 1 0 1 200 3.2 3.19896 .003 50/50 1357
0 I 1 0 300 4,8 4.79844 .033 50/50 878
I 1 1 1 600 9.8 9.59888 .033 49.9/50. 1 439
I 0 0 1050 16.8 16.7849 0.95 49.8/50.2 251
1 0 I '200 19.2 19.2376 .198 49.8/50.2 21S
1 I 0 1800 28.3 28,8564 .194 50/50 146
1 I I 2000 32.0 31.9169 .28 50/50 132

1 I 0 0
1 1 0 1

1 1 1 I 0
I 1

2400
4800
9600
19200

26.4
76.8

153.6
307.2

35.0003
76.6

156.04
300.93

.26

.2
1.56
2.04

50/50
49/51
48/52
50150

lID
55
27
14

When the duty cycle Is not exactly 50% It/s 50% 10%

BR1941-05

TABLE 3. CRYSTAL FREQUENCY 4.9152MHZ

Transrrrl/ReceIse
—

D C B A
Baud
Rate

Theotet/ca/
rnequenc
bôXCiork

Actual
Frequenc5
texclock

Pe,cent
E,roc

Duty
cyc,e

u Ow/sot

0 0 0 0 50 0,8KHZ 0.6KHZ — 50/50 6141
o 0 0 t 75 12 .2 — 50/50 4096
0 0 1 0 '10 76 t 7598 '0.01 • 2793
0 0 I t 1345 2152 2152 — 50/50 2281

I 0 0 ISO 2,4 24 •— 53/50 2048
0 I 0 t 300 48 4.8 — 50/50 1024
0 t I 0 600 98 9.6 — 50/68 5t2
0 1 I t 200 192 lfl — 50/50 256
t 0 0 0 (800 28.8 28.7438 -0.19 Ill
I 0 0 t 2000 320 31 9168 '028 50/50 154
I 0 t 0 2400 384 38.4 — 50/50 128
I 0 I I 3800 576 578258 039 85
t t 0 0 4800 76.8 768 '— 50/50 64
I I 0 I 7200 1152 1t4306 '077 43
1 I I 0 9600 1536 153€ — 50150 32
I I I I 19200 3072 3872 — 50/50 tO

Wren Be lulu flcle is rrsi( e.ai'IPu 50,V/I'5W' I/i-'.

8R1941-O7

TABLE 5. CRYSTAL FREQUENCY 4.9 152 MHZ

Transmit/Receive
—. res —

A 8 C 0
0 0 0 0
0 0 0 I

0 0 1 0
0 0 I I

0 0 0
0 1 0 1

0 I 0
0 I I

1 0 0 0
I 0 0 1

1 0 1 0
1 0 I I

I 0 0
.1 ID I

I t 0
I 1 I

Baud
Rate

50
75
110
ISO'
200
330
600
1050
1200
1800
2000
2400
4800
7200
9600l9,

Theoretical
Frequency
163< Clock

0.8KHz
1.2
1.76

ad
3.2
4.8
9.6

/6,8
19.2
28.8
32.0
38.4
76.8

115.2
153.6
307.2

Actual
Frequency
lGIKClock

0.8KHZ
1.2
1.76a
3.2
4.8
9.6

16.784
19.2
28.6
32.081
26.4
76.8

1152
152.6
318.8

Percent
Em01

—

—
—
.—

—
—

0.095
—
—.

0.253
—
—
—
-.

a 125

Diasor

6326
4224
2880
2112
1584
1056
528
332
264lit
158
32
66
44
33
16

Wt,en the duty cycle is not exactly 50. ta 50% •
SR 194 I 11
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UC1671 Asynchronous/Synchronous Receiver/Transmitter

FEATURES
SYNCHRONOUS AND ASYNCHRONOUS
• Full Duplex Operations
SYNCHRONOUS MODE
• Selectable 5-8 Bit Characters
• Two Successive SYN Characters Sets

Synchronization
• Programmable SYN and DLE Character

Stripping
• Programmable SYN and DLE-SYN Fill
ASYNCHRONOUS MODE
• Selectable 5-8 Bit Characters
• Line Break Detection and Generation
• 1-, 11/2., or 2-Stop Bit Selection
• False Start Bit Detection

Automatic Serial Echo Mode

SYSTEM COMPATIBILITY
• Double Buffering of Data
• 8-Bit Bi-Directional Bus For Data, Status, and

Control Words
• All Inputs and Outputs TTL Compatible
• Up 1032 ASTROS Can Be Addressed On Bus
• On-Line Diagnostic Capability
TRANSMISSION ERROR DETECTION-PARITY

Overrun and Framing

BAUD RATE — OCTO tM BAUDISEC
0

8 SELECTABLE CLOCK RATES uS

• Accepts tX Clock and Up to 4 Different 32X
Baud Rate Clock Inputs -'

• Up to 47% Distortion Allowance with 32X Cloth

APPLICATIONS
SYNCHRONOUS COMMUNICATIONS
ASYNCHRONOUS COMMUNICATIONS
SERIAUPARALLEL COMMUNICATIONS

GENERAL DESCRIPTION
The UC1671B (ASTRO) is a MOS/LSI device which
performs the functions of interfacing a serial data
communication channel to a parallel digital sys-
tem. The device is capable of full duplex com-
munications (receiving and transmitting) with
synchronous or asynchronous systems. The
ASTRO is designed to operate on a multiplexed
bus with other bus-oriented devices. Its operation
is programmed by a processor or controller via the
bus and all parallel data transfers with these
machines are accomplished over the bus lines.
The ASTRO is fabricated in n-channel silicon gate
MOS technology and is TIL compatible on all
inputs and outputs.

UC1671 BLOCK DIAGRAM 17 of 29

(-SV) V08 C I 40 3 VQ() .12V)
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PIN OUTS
The device is packaged in a 40-pin plastic or ceramic
cavity package. The interface signals are defined be-
low with all input/output signals complemented to
facilitate bussing and intertacing with TTL. The

PIN
NUMBER

INTER RU PT
ACKNOWLEDGE IN

INTERRUPT
ACKNOWLEDG.E OUT

Data Set controls and Status signals are also com-
plemented to allow for an inversion when convert-
ing to EIA RS232C levels. The names and symbols
assigned to the Data Set interface signals follows
EIA standard nomenclature.

— 5V

+ 5V
+ 12V
Ground
The Control and Status Registers and other
controls are cleared when this input is low.
Eight-bit bi-directional bus used for transfer of
data, control, status, and address information.
Five input pins which when hard-wired assign the
device a unique identification code used to select
the device when addressing and used as an identi-
fication when responding to interrupts.
The low logic transition of CS identifies a valid
address on the DAL bus during Read and Write
operations.
This signal, when low, gates the contents of an
addressed register from a selected ASTF1O onto
the DAL.
This signal, when low, gates the contents of the
DAL bus into the addressed register of a selected
ASTRO.
This open drain output is made low when one of
the communication interrupt conditions occur.
This input becomes low when polling takes place
on the bus by the Controller to determine the
interrupting source. When this signal is received,
the ASTRO places its ID code on the DAL if It is
requesting interrupt, otherwise it makes IACKO a
low.
This output is made a logic low in response to a
low IACKI if the ASTRO receiving an IACKI input
is not the interrupting device.
This open drain output is made low when the
ASTRO is responding to being selected by an
address on the DAL during read or write opera.
tions or in affirming that it is the interrupting
source during interrupt polling.
These four inputs accept four different local 32X
data rate Transmit and Receive clocks. The input
on R4 may be divided down into a 32X clock from a
32X, 64X, 128X, or 256X clock input. The clock
used in the ASTRO is selected y the Control
Register.
This output is the transmitted serial data from the
ASTRO. This output is held in a Marking condition
when the transmitter section is not enabled.
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PIN NAME SYMBOL FUNCTION

1 POWER SUPPLIES
21

40

20

23 MASTER RESET

8-15 DATA ACCESS LINES

17,22,24, SELECT CODE
25,26

3 CHIP SELECT

39 READ ENABLE

4 WRITE ENABLE

7 INTERRUPT

2

5

6 REPLY

30-33 CLOCK RATES

37 TRANSMITTED DATA

VBB
VCC
VDD
VS5

MR

DALOLDAL7

lD7-1D3

CS

RE

WE

I NTR

IACKI

IACKO

R PLY

R1-R4

TDATA
(BA)

L.



RECEIVER REGISTER — This 8-bit shift register
inputs the received data at a clock rate deter-
mined by the Control Register. The incoming data
is assembled to the selected character length and
then transferred to the Receiver Holding Register
with logic zeroes tilling out any unused high-order
bit positions.

RECEIVER HOLDING REGISTER — This 8-bit
parallel buffer register presents assembled
receiver characters to the DAL bus lines when
requested through a Read operation.

COMPARATOR — The B-bit comparator is used in
the Synchronous mode to compare the assembled
contents at the Receiver Register and the SYN
register or OLE register. A match between the
registers sets up stripping of the received char-
acter, when programmed, by preventing the data
from being loaded into the Receiver Holding
Register. A bit in the Status Register is set when
stripping is performed. The comparator output
also enables character synchronization of the
Receiver on two successive matches with the
SYN register.

FUNCTION

sinputreceivesserialdataintotheASTRO

This output is enabled by the Control Register and
remains in a low state during transmitted data
from the ASTRO-
This input, when low, enables the transmitter
section of the ASTRO.
This input generates an interrupt when going On
or Of I while the Data Terminal Ready signal is On.
It appears as a bit in the Status Register.
This output is generated by a bit in the Control
Register and indicates Controller readiness.
This input from the Data Set generates an inter-
rupt when made low with Data Terminal Ready in
the "Off' condition.
This Input from the Data Set generates an inter-
rupt when going On or Off if Data Terminal Ready
is On. It appears as a bit in the Status Register.
This input is the Transmitter lx Data Rate Clock.
its use is selected by the Control Register. The
transmitted data changes on the negative transi-
tion of this signal.
This input is the Receiver 1X Data
use is selected by the Control
Received Data is sampled by the
positive transition of this signal.
This output is controlled by a bit
Register and is used as an extra
signal.

SYN REGISTER — This B-bit register is loaded
from the DAL lines by a Write operation and holds
the synchronization code used to establish
receiver character synchronization. It serves as a
fill character when no new data is available in the
Transmitter Holding Register during transmis-
sion. This register cannot be read onto the DAL
lines. It must be loaded with logic zeroes in all
unused high-order bits.
OLE REGISTER — This 8-bit register is loaded
from the DAL lines by a Write operation and holds
the "DLE" character used in the Transparent
mode of operation in which an idle transmit period
is filled with the combination DLE.SYN pair of
characters rather than a single SYN character. In
addition the ASTRO may be programmed to force
a single OLE character prior to any data character
transmission while in the transmitter transparent
mode.

TRANSMITTER HOLDING REGISTER — This 8.bit
parallel buffer register holds parallel transmitted
data transferred from the DAL lines by a Write
operation. This data is transferred to the Trans-
mitter Register when the transmitter section is
enabled and the Transmitter Register is ready to
send new data.
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PiN
NUMBER PIN NAME SYMBOL

27 RECEIVED DATA ROATA
(SB)

38 REQUEST TO SEND RTS
(CA)

36 CLEAR TO SEND
(CB)

28 DATA SET READY
(CC)

16 DATA TERMINAL READY 5Th
(CD)

18 RING INDICATOR PING
(CE)

29 CARRIER DETECTOR CARR
(CF)

35 TRANSMITTER TIMING IXTC
(OS)

34 RECEIVER TIMING IXRC
(DD)

19 MISCELLANEOUS MISC

Rate Clock. Its
Register. The

ASTRO on the

in the Control
programmable



TRANSMITTER REGISTER — This 8-bit shift
register is loaded from the Transmitter Holding
Register, SYN register, or DLE register. The pur-
pose of this register is to serialize data and
present it to the transmitted Data output.

CONTROL REGISTERS — There are two 8-bit
Control Registers which hold device programming
signals such as mode selection, clock selection,
interface signal control, and data format. Each of
the Control Registers can be loaded from the DAL
lines by a Write operation or read onto the DAL
lines by a Read operation. The registers are
cleared by a Master Reset.
STATUS REGISTER — This 8-bit register holds
information on communication errors, interface
data register status, match character conditions,
and communication equipment status. This
register may be read onto the DAL lines by a Read
operation.
DATA ACCESS LINES — The DAL is an B-bit bi-
directional bus port over which all address, data,
control, and status transfers occur. In addition to
transferring data and control words the DAL lines
also transfer information related to addressing of
the device, reading and writing requests, and
interrupting information.

ASTRO OPERATION
ASYNCHRONOUS MODE
Framing of asynchronous characters is provided
by a Start bit (logic low) at the beginning of a char-
acter and a Stop bit (logic high) at the end of a
character. Reception ot a character is initiated on
recognition of the first Start bit by a positive tran-
sition of the receiver clock, after a preceding Stop
bit. The Start and Stop bits are stripped off while
assembling the serial input into a parallel
character.
The character assembly is completed by the
reception of the Stop bit after reception of the last
character bit. If this bit is a logic high, the char—
acter is determined to have correct framing and
the ASTRO is prepared to receive the next char-
acter. If the Stop bit is a logic low the Framing
Error Status flag is set and the Receiver assumes
this bit to be the Start bit of the next character.
Character assembly continues from this point if
the input is still a logic low when sampled at the
theoretical center of the assumed Start bit. As
long as the Receive input is spacing, all zero char-
acters are assembled and error flags and data
received interrupts are generated so that line
breaks can be determined. After a character of all
zeroes is assembled along with a zero in the Stop
bit location, the first received logic high is deter-
mined as a Stop bit and this resets the Receiver
circuit to a Ready state for assembly of the next
character.

In the Asynchronous mode the character trans-
mission occurs when information contained in the
Transmitter Holding Register is transferred to the
Transmitter Register. Transmission is initiated by
the Insertion of a Start bit, followed by the serial
output of the character least significant bit first
with parity, if enabled, following the most signifi-
cant bit; then the insertion of a 1-, 1.5-, or 2-bit
length Stop condition. If the Transmitter Holding
Register is full, the next character transmission
starts after the transmission of the Stop bit of the
present character in the Transmitter Register.
Otherwise, the Mark (logic high) condition is con-
tinually transmitted until the Transmitter Holding
Register is loaded.
In order to allow re-transmission of data received
at a slightly faster character rate, means are pro-
vided for shortening the Stop bit length to allow
transmission of characters to occur at the same
rate as the reception of characters. The Stop bit is
shortened by 1/16 of a bit period for 1-Stop bit
selection and 3/16 of a bit period for 1.5-, or 2-Stop
bit selection, if the next character is ready in the
Transmitter Holding Register.

SYNCHRONOUS MODE
Framing of characters is carried out by a special
Synchronization Character Code (SYN) trans-
mitted at the beginning of a block of characters.
The Receiver, when enabled, searches for two
continuous characters matching the bit pattern
contained in the SYN register. During the time the
Receiver is searching, data is not transferred to
the Receiver Holding Register, status bits are not
updated, and the Receiver interrupt is not acti-
vated. After the detection of the first SYN char-
acter1 the Receiver assembles subsequent bits
into characters whose length is determined by
contents of the Control Register. If, after the first
SYN character detection, a second 5Th character
is present, the Receiver enters the Synchroniza-
tion mode until the Receiver Enable Bit is turned
of f. If a second successive SYN character is not
found, the Receiver reverts back to the Search
mode.
In the Synchronous mode a continuous stream of
characters are transmitted once the Transmitter is
enabled. If the Transmitter Holding Register is not
loaded at the time the Transmitter Register has
completed transmission of a character, this kite
time will be filled by a transmission of the char-
acter contained in the SYN register in the Non-
transparent mode, or the characters contained in
the DLE and SYN registers respectively while in
the Transparent mode of operation.

DETAILED OPERATION
Receiver — The Receiver Data input is clocked
into the Receiver Register by a lx Receiver Clock
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from a modem Data Set, or by a local 32X bit rate
clock se'ected from one of tour externally sup-
plied clock inputs. When using the 1X clock, the
Receiver Data is sampled on the positive transi-
tion of the clock in both the Asynchronous and
Synchronous modes. When using a 32X clock in
the Asynchronous mode, the Receive Sampling
Clock is phased to the Mark-To-Space transition
of the Received Data Start bit and defines,
through clock counts, the center of each received
Data bit within +0%, —3% at the positive transi-
tion 16 clock periods later.

In the Synchronous mode the Sampling Clock is
phased to all Mark-To-Space transitions of the
Received Data inputs when using a 32X clock.
Each transition of the data causes an incremental
correction of the Sampling Clock by 1/32nd of a bit
period. The Sampling Clock can be immediately
phased to every Mark-To-Space Data transition by
setting Bit 4 of Control Register ito a 'ogic high,
while the Receiver is disabled.

When the complete character has been shifted
into the Receiver Register it is then transferred to
the Receiver Holding Register; the unused, higher
number bits are filled with zeroes. At this time the
Receiver Status bits (Framing Error/Sync Detect,
Parity Error/OLE Detect, Overrun Error, and Data
Received) are updated in the Status Register and
the Data Received interrupt is activated. Parity
Error is set, it encountered while the Receiver
parity check is enabled In the Control Register.
Overrun Error is set if the Data Received status bit
is not cleared through a Read operation by an
external device when a new character is ready to
be transferred to the Receiver Holding Register.
This error flag indicates that a character has been
lost, as new data is lost and the old data and its
status flags are saved.

The characters assembled in the Receiver
Register that match the contents of the SYN or
OLE register are not loaded into the Receiver
Holding Register, and the DR interrupt is not gerl-
erated, ii Bit 3 of Control Register 2 (CR23= 5Th
Strip) or Bit 4 of Control Register 1 (CR14= OLE
Strip) are set respectively, the SYN-DET and OLE-
DET status bits are set with the next non SYN or
DLE character. When both CR23 and CR14 are set
(Transparent mode), the DLE-SYN combination is
stripped. The SYN comparison occurs only with
the characteT received after the OLE character. If
two successive OLE characters are received only
the first OLE character is stripped. No parity
check is made while in this mode.

Transmitter — Information is transferred to the
Transmitter Holding Register by a Write opera-
tion. Information can be loaded into this register
at any time, even when the Transmitter is not
enabled. Transmission of data is initiated only
when the Request To Send bit is set to a logic one
In the Control Register and the Clear To Send

Input is a logic low. Information is normally trans-
ferred from the Transmitter Holding Register to
the Transmitter Register when the latter has com-
pleted transmission of a character. However,
information in the OLE register maybe transferred
prior"to the information contained in the Trans-
mitter Holding Register if the Force OLE signal
condition Is enabled (Bits 5 = Force OLE and 6 =
TX transparent of Control Register 1 set to a logic
one). The control bit CR15 must be set prior to
loading of a new character in the transmitter hold-
ing register to Insure forcing the OLE character
prior to transmission of the data character. The
Transmitter Register output passes through a f lip-
lop which delays the output by one clock period.

When using the IX clock generated by the Modem
Data Set, the output data changes state on the
negative clock transition and the delay is one bit
period. When using a Itcal 32X clock the trans-
mitter section selects one of the four selected
rate inputs and divides the clock down to the baud
rate. This clock is phased to the Transmitter Hold-
ing Register empty flag such that transmission of
characters occurs within two clock times of the
loading of the Transmitter Holding Register when
the Transmitter Register is empty.
When the Transmitter is enabled, a Transmitter
interrupt is generated each time the Transmitter
Holding Register is empty. If the Transmitter
Holding Register is empty when the Transmitter
Register is ready for a new character the Trans-
mitter enters an idle state, During this idle time a
logic high will be presented to the Transmitted
Data output in the Asynchronous mode or the
contents of the 9Th register will be presented in
the Synchronous Non-transparent mode
(CR16=0). In the Synchronous Transmit Trans-
parent mode (enabled by Bit 6 of Control Register
1 = Logic 1), the idle state will be filled by a OLE-
5Th character transmission in that order. When
entering the Transparent mode the DLE-SYN fill
will not occur until the first forced OLE.
If the Transmitter section is disabled by a reset of
the Request to Send, any partially transmitted
character is completed before the transmitter
section of the ASTRO is disabled. As soon as the
CTS goes high the transmitted data output will go
high.
When the Transmit parity is enabled, the selected
Odd or Even parity bit is inserted into the last bit
of the character in place of the last bit of the
Transmitted Register. This limits transfer of char-
acter Information to a maximum of seven bits plus
parity or eight bits without parity. Parity cannot be
enabled in the Synchronous Transparency mode.

DEVICE PROGRAMMING
The two 8-bit Control Registers of theASTJ30 deter-
mine the operative conditions of the ASTRO chip.
Control Register 1 is shown in the following table.
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Bit 7 — A logic 0 configures the ASTRO into an
Internal Data and Control Loop mode and disables
the Ring interrupt. In this diagnostic mode the fol
lowing loops are connected internally:
a. The Transmit Data is connected to the Receive

Data with the TO pin held in a Mark condition
and the input to the RD pin disregarded.

b. With a lx clock selected, the Transmitter
Clock also becomes the Receive Clock.

c. The Data Terminal Ready (DTR) Control bit is
connected to the Data Set Ready (GSA) input,
with the DTR output in held In an Off condition
(logic high), and the input pin is
disregarded.

d: The Request to Send Control bit is connected
to the Clear To Send (CTS) and Carrier Detector
inputs, with the ATS output pin held in an Of I
condition (logic high), and the CT'S and Carrier
Detector input pins are disregarded.

e. The Miscellaneous pin is held in an Ott (logic
high) condition.

A logic 1 on Bit 7 enables the Ring interrupt and
returns the ASTRO to the normal full duplex
configuration.

Bit 6 — In the Asychronous mode a logic 1 holds
the Transmitted Data output in a Spacing (Logic 0)
condition, starting at the end of any current trans-
mitted character, when the Transmitter is
enabled. Normal Transmitter timing continues so
that this Break condition can be timed out after
the loading of new characters into the Transmitter
Holding Register.
In the Synchronous mode a logic 1 sets the Trans-
mitter in a transparent transmission which implies
that idle transmitter time will be filled by OLE-SYN
character transmission and a OLE can be forced
ahead of any character in the Transmitter Holding

Register when CR15 is a logic one in the sync
mode.
Bit 5 — In the Asynchronous mode a logic 1, with
the Transmitter enabled, causes a single Stop bit
to be transmitted. A logic 0 causes 2-Stop bit
transmission for character lengths of 6, 7, or 8 bits
and one-and-a-half Stop bits for a character length
of 5 bits.
With the Transmitter disabled this bit controls the
Miscellaneous output on Pin 19, which may be
used for Make Busy on 103 Data Sets, Secondary
Transmit on 202 Data Sets, or dialing on CBS Data
Couplers.
in the Syncin-onous mode a logic 1 combined with
a logic 0 on Bit 6 of Control Register I enables
Transmit parity; if CR15=0 or CR15= 1 no parity
is generated. When set to a logic 1 with BitS also
a logic 1, the contents of the OLE register are
transmitted prior to the next character loaded in
the Transmitter Holding Register as part of the
Transmit Transparent mode.
BIt 4 — In the Asynchronous mode a logic 1

enables the Automatic Echo mode when the
receiver section is enabled. In this mode the
clocked regenerated data is presented to the
Transmit Data output in place of normal transmis-
sion through the Transmitter Register. This serial
method of echoing does not present any abnormal
restrictions on the transmit speed of the terminal.
Only the first character of a Break condition of all
zeroes (null character) is echoed when a Line
Break condition is detected. For all subsequent
null characters, with logic zero Stop bits, a steady
Marking condition is transmitted until normal
character reception resumes. Echoing does not
start until a character has been received and the
Transmitter is idle. The Transmitter does not have
to be enabled during the Echo mode.
In the Synchronous mode a logic 1, with the
Receiver enabled, does not allow assembled
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Receiver data matching the DLE register contents
to be transferred to the Receiver Holding Register;
also, parity checking is disabled.
When the Receiver is not enabled this bit controls
the Miscellaneous Output on Pin 19, which may be
used for New Sync on a 201 Data Set. When
operatkng with a 32X clock and a disabled
Receiver a logic 1 on this bit also causes the
Receiver timing to synchronize on Mark-To-Space
transitions.
Bit 3 — In the Asynchronous mode a logic 1

enables check of parity on received characters
and generation of parity for transmitted
characters.
In the Synchronous mode a logic 1 bit enables
check of parity on received characters only. Note:
Transmitter parity enable is controlled by CR15.
Bit 2 — A logic 1 enables the ASTRO to receive
data into the Receiver Holding Register, update
Receiver Status Bits 1,2,3, and 4, and to generate
Data Reqeived interrupts. A logic 0 disables the
Receiver and clears the Receiver Status bits.
Bit I — Controls the iiist To end output on
Pin 3Bto control the CA circuit of the Data Set.
The RIS output is inverted from the state of CR11.
A logic I combined with a low logic Clear To Send
input enables the Transmitter and allows THRE
interrupts to be generated. A logic 0 disables the
Transmitter and turns off the external Request To

sSgna. Any character in the Transmitter
Register will be completely transmitted before the
Transmitter is turned off. The Request To Send
output may be used for other functions such as
"Make Busy" on 103 Data Sets.
Bit 0 — Controls the iTerminal eady output
on Pin 16 to control the CD circuit of the Data Set.
A logic I enables the Carrier and Data Set Ready
interrupts, A logic 0 enables only the telephone
line Ring interrupt. The DTR output is inverted
from the state of CR10.
Control Register 2
Control Register 2, unlike Control Pegister 1, can-
not be changed at any time. This register should
be changed only while both the receiver and trans-
mitter sections of the .ASTRO are in the idle state.

Bits 7-6— These bits select the character length
as (of lows:

Rits 7-6 Character Length
00 8 bits
01 7 bits
10 Bbits
11 5bits

When parity is enabled it must be considered as a
bit when making character length selection, i.e. 5
character bits plus parity = 6 bits.
Bit 5 — A logic 1 selects the Synchronous Char-
acter mode. A logic 0 selects the Asynchronous
Character mode.
80 4 — A logic I se/ects odd parity and a logic U
selects even parity, when parity is enabled by
CR13 and/or CR15.
BR Z — In the Asynchronous mode a logic 0
selects the rate 1-32X clock input (pin 30) as the
Receiver Clock rate and a logic 1 selects the same
clock rate for the Receiver as selected by Sits 2-0
for the Transmitter. This bit must be a logic 1 for
the IX clock selection by Bits 2-0.
In the Synchronous mode a logic 1 causes all OLE-
5Th combination chacackers in the TTansparent
mode when DLE strip CR14 is a logic 1, or all SYN
characters in the Non-transparent mode to be
stripped and no Data Received interrupt to be
generated. The S'IN Detect status bit is set with
reception of the next assembled character as it is
transferred to the Receiver Holding Register.
Bits 2-0 — These bits select the Ttancrit and
Receive clocks. The Input Clock to the Rate 4 pin
may be divided down to form the 32X clock from a
multiple clock as shown:

Clock
1X clock for Transmit and Receive
(Pins 35 and 34 respectively)
32X clock—Rate 1 input (Pin 30)
32X clock— Rate 2 input (Pin 31)

011 32X clock.— Rate 3 input (Pin 32)
100 32X clock — Rate 4 input + 1 (Pin 33)
101 32X clock— Rate 4 input -4- 2(PLn 33)

32X clock — Rate 4 input + 4 (Pin 33)
32X clock— Rpte 4 input + 8(Pin 33)

Bits 2-0
000

001

010

1 1 0

ill

j

BIT 75 6 .

SYNCI&SYNC MODE SELECT

4 3

ASYNC

2 10
SThCIASINC St$CIASThC

GHARCTER LENGTH SELECT 0—ASYNCHRONOUS
MODE

i—ODD PARITY
SELECT

1—RECEIVER OLOCIc
DETERMINED BY

-

CLOCK SELECT

00 80115
0* 1 BITS
10 6 BITS

i—SYNCHRONOUS
MODE

0—EVEN PARITY
SELECT

81152-0
0—RECEIVER CLIA

— RATE I

000-0<0100K
001-RATE 1 cLOcK
0,0-RATE 2CLOcI(

1ISBITS
SYNC (CR14 to)

D—$OSYNSTRJP
1—5Th STRIP

0II.RATE3CLOCI(
100- RATE4CLOCI(
101-RATE4CLOCIAt 2
1l0-RATE4CLOCK • 4
Il1-RATE4CLOCI( • a

SYNC)CR14 1)

0—NO DLE-SYN StRIP
i—L3LE-SYN STRIP
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Status Register
The data contained in the Status Register define
Receiver and Transmitter data conditions and
status of the Data Set. The Status word is shown
and defined below.

Bit 7 — This bit is set to a logic 1 whenever there
is a change in state of the Data Set Ready or Car-
rier Detector inputs while Data Terminal Ready
(Bit 0 of Control Register 1) is a logic 1 or the RTh
Indicator is turned on, with DTR a logic 0. This bit
is cleared when the Status Register is read onto
the Data Access Lines.

Bit S — This bit is the logic complement of the
Carrier Detector input on Pin 29.
Bit4 — In the Asynchronous mode a logic I indi-
cates that received data contained a logo bit after
the last data bit of the character in the stop bit
slot, while the Receiver was enabled. This indi-
cates a Framing error. This bit is set to a logic 0 if
the proper logic 1 condition for the Stop bit was
detected.
In the Synchronous mode a /ogic 1 indicates that
the contents of the Receiver Register matched the
contents of the SYNI Register. The condition of
this bit remains for a full character assembly time.
If SYN4 strip (CR23) is enabled this status bit is
updated with the character received after the SYN
character. In both modes the bit is cleared when
the Receiver is disabled.
Bit 3 — When the DLE Strip is enabled (Bit 4 of
Control Register 1) the Receiver parity check is
disabled and this bit is set to a logic I if the pre-
vious character to the presently assembled char-
acter matched the contents of the DLE register;
otherwise it is cleared. The DLE DET remains for
one character time and is rest on the next char-
acter transfer or on a Status Register Read. If DLE
Strip is not enabled this bit is set to a logic I when
the Receiver is enabled, Receiver parity (Bit 3 of
Control Register 1) is also enabled, and the last
received character has a Parity error. A logic 0 on
this bit indicates correct parity. This bit is cleared
in either of the above modes when the Receiver is
disabled.
Bit 2 — A logic 1 indicates an Overrun error which
occurs if the previous character in the Receiver
Holding Register has not been read and Data

Received is not reset, at the time a new character
is to be transferred to the Receiver Hotdiflg
Register. This bit is cleared when no Overrun con-
dition is detected, i.e., the next character transter
time or when the Receiver is disabled.
Bit 1 — A logic 1 indicates that the Receiver Hold-
ing Register is loaded from the Receiver Register,
if the Receiver is enabled. It is cleared to a logic 0
when the Receiver Holding Register is read onto
the Data Access Lines, or the Receiver is
disabled.
81% 0 — A \cg\c 1 \ndcakes that the 1TaTsmM1
Holding Register does not contain a character
while the Transmitter is enabled. It is set to a logic
1 when the contents of the Transmitter Holding
Register is transferred to the Transmitter
Register. It is cleared to a 0 bit when the Trans-
mitter Holding Register is loaded from the DAL, or
when the Transmitter is disabled.

INPUT/OUTPUT OPERATIONS
All Data, Control, and Status words are transferred
over the Data Access Lines (DAL 0-7). Additional
input lines provide controls for addressing a par-
ticular unit, and regulating all input and output
operations. Other lines provide interrupt capabil-
ity to indicate to a Controlter that an input opera-
tion is requested by the ASTRO. All input/output
¶etrnino\og'y b&ow s referenced to tt\e CoctcoUec
so that a Read or Input takes data from the ASTRO
and places it on the DAL lines, while a Write or
Output places data from the DAL lines into the
ASTRO.

Read
A Read Operation is initiated by the placement of
an eight-bit address on the DAL by the Controller.
When the Chip Select signal goes to a logic low
state, the ASTRO compares Bits 7-3 of the DAL
with its hard-wired ID code (Pins 17, 22, 24 25, and
26) and becomes selected on a Match condition.
The ASTRO then sets its REPLY line low to ack-
nowledge its readiness to transfer data. Bits 2-0 of
the address are used to select ASTRO registers to
read from as follows:

Bits 2-0 Selected Register
000 Contro( Register I
010 Control Register 2
100 Status Register
110 Receiver Holding Register

When the Read Enable (RE) line is set to a logic
low condition by the Controller the ASTRO gates
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Bit 6 — This bit is the logic complement of the
Data Set Ready input on Pin 28- With 202-type
Data Sets it can be used for Secondary Receive.
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the. contents of the addressed register onto the
DAL. The Read operation terminates, and the
devices becomes unselected, when both the Chip
Select and Read Enable return to a logic high con-
dition. Reading of the Receiver Holding Register
clears the DR Status bit. Bit 0 must be a logic low
in read or write operations.
Write
A Write operation is initiated by the placement of
an eight-bit address or the DAL by the Controller.
The ASTRO compares Bits 7-3 of the DAL with its
10 code when the hTp Select input goes to a logic
low state. If a Match condition exists, the device
is selected and makes it RPLY line low to ack-
nowledge its readiness to transfer data. Bits 2-0 of
the address are used to select ASTRO registers to
be written into as follows:

Bits 2-0 Selected RegIster
Control Register 1
Control Register 2
SYI4 and OLE Register
Transmitter Holding Register

When the Write Ena5Tè (W!) line is set to a logic
low condition by the Controller the ASTRO gates
the data from the CAL into the addressed register.
If data is written into the Transcwitte,c HotcMcv
Register, the THRE Status bit is cleared to a logic
zero.
The 100 address loads both the SYN and OLE
registers. After writing into the SYN register the
device is conditioned to write into the OLE if fol-
lowed by another Write pulse with the 100
address. Any intervening Read or Write operation
with other addresses resets this condition such
that the next 100 will address the 5Th register.

Interrupts
The following conditions generate interrupts:

I. Data Received (DR) — indicates transfer of a
new character to the Receiver Holding Register
while the Receiver is enabled.

2. Transmitter Holding Register Empty (THRE) —
Indicates that the THR register is empty while
the Transmitter Is enabled. The first interrupt
occurs when the Transmitter becomes enabled
if there is an empty THR, or after the character
is transferred to the Transmitter Register
making the THR empty.

3. Carrier On — Indicates Carrier Detector input
goes low when DTR is on.

4. Carrier Off — Indicates Carrier Detector input
goes high when DIR is on.

5. OSR On — Indicates the bata Sd RCS y input
goes low when DIP is on.

6. DSR Ott — Indicates the Data Set Ready input
goes high when DIR is on.

7. Ring On — Indicates the Ring Indicator input
goes low when DIR is off.

Each time an Interrupt condition exists the It4TR
output from the ASTRO is made a logic low. The
following interrupt procedure is then carried out
even if the interrupt condition is removed.

The Controller acknowledges_the Interrupt
request by setting the Chip Select (CU) and the
Interrupt Acknowledge lnii1 (FACR1) to the
ASTRO to a Low state. On this transition all non-
interrupting devices receiving the 1R1 set their
Interrupt Acknowledge Output (IACKO) ow, enabl-
ing lower priority daisy-chained devices to
respond to the Interrupt request. The highest
priority device that is interrupting will then set its
RPtV low. This device places its ID code on Bit
Positions 7-3 of the CAL when a low RE signal is
received. In addition Bit 2 is set to a logic one Yl
any of the interrupt numbers 1 and 3-7 above
occurred, and remains a logic low if the TI-iRE has
caused the interrupt (see note).

To reset the Interrupt condition (INTR) Chip Select
(CS) and IACKI must be receivedfly the ASTRO. A
setup time must exist between CS and the or
WE signals to allow chip selection prior to
read/write operations and deselection control
through the latter signals. The data is removed
from the DAL when the RE signal returns to the
logic high state.
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010
100
110

MAXIMUM RATINGS

VDD With Respect to VBB
(Ground) +20 to —0.3V

Max Voltage To Any Input With
Respect to VBB + 20 to — 0.3V

Operating Temperature 0°C to 70 °C

Storage Temperature Plastic -55°C to t125° C

Ceramic -65° C to #150°C

Power Dissipation 1000mW

NOTE:
The 1)01671-1 places Oats Petal wed on DALI and THREOPDALOIJvY/nginfe,rrupfnrviclng. The 1)01671-0 places the DALI and DALOinto
nThree State Mode during interrupt.



OPERATING CHARACTERISTICS

TA = 0°C.to 70 °C, VDD = ± 12.OV ± .6V, VBB = —5.0 ± .25'?, VSS = OV, VQ = + 5'? ± .25'?

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS

ILO

Input Leakage

Output Leakage

• 10

10

üA

isA

VIN = VOD

Voifl = VDD

1BB VSupplyCurrent 1 mA VBB =

ICCAVE VCC Supply Current 80 mA

100AVE VDD Supply Current 10 mA

VIH Input High Voltage 2.4 V

•

.

VIL

VOH

VOL

Input Low Voltage
(All Inputs).
OutputHlghVoltage
Output Low Voltage

2.8

8

.4

V

V

V

.

I = —iOOpA
lo = 1.GmA

AC CHARACTERISTICS
TA = 0°C to 70°C, you = + 12.OV ± O.6V, VBB = —5.0'? ± 0.25'?, VCC = + 5.0 ± .25V, VSS = OV
CLMAX = 20 pf

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS

' TAS Address Set-Up Time 0 ns

tah Address Hold lIme 150 nS

TARL Address to RPLV Delay 400 ns è

•

T
IcSRLF

Width
ötoRepIyOFFDeIay

250

0 250

ns

flS

.
Rj.. = 27KQ

READ

' lAME AddressandSpaclng 250 ns ...

TRECSH aM 5 Overlap 20 ns
• !toöSpacing 250 ns

.

ThED

ThE

!to Dati Out Delay
Wldth - 200

180

1000

ns

ns

CL = 2Opt

.

WRITE .

:.. TAWE Address toSpacing 250 ns• TWECH W!andOverIap 20 ns

. TWE WWidth 200 WOO ns

los Data Set-Up Time 150 ns .

•: TDH DataHoldlime 100 ns

TWECS W! to Spacing 25? na
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a

INTERRUPT

READ CYCLE TIMING DIAGRAM

En,

C

a,.

INTERRUPT CYCLE TIMING DIAGRAM

S

a,

0001

I. tI•i—•W
D '0,"

'0— DEs TAll• DECODED

— EDEDET —

WRITE CYCLE TIMING DIAGRAM

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITiONS

CS to lACK) Delay 0 flS

CS to P1 Delay 250 flS

TCSREH CS and RE Overlap 20 ns

TRECS RE to CS Spacing 250 ns

Tpl iAöRi Pulse Width 200 flS

TIAD PACKI to Valid ID 250 ns See Note 1.

Code Delay

RE OFF to DAL Open Delay 180 ns

TIARL LACKI to RPLV Delay 250 nS

TCSRLF CS to APLY OFf Delay 0 250 ns AL 2.7 KU

TlH IACKIONtoINTROFF 300 ns

Delay
T11 iAiëkito IACKO Delay 200 ns

TIOFE IACKQ OFF Delay 250 ns See Note 2.

From CS OFF, RE OFF, or
IACKI HIGH.

Note 1: joes low after IACKI goes low, the delay will be tram the falling edge of B.
Note 2: IACKO goes talse alter the last one of the following three signals go false: CS, t and

IACKI. TOFE 5 measured from the last signal going false,

or

a

—S__/;--

Address chainan Inlorrupi Cycle
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ASYNCHRONOUS

TRANSMITTER SECTION 29 of 29

SYNCHRONOUS


